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Description

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relatestoa sheet-shaped product of a thermoplastic elastomer. More spacifically, the present
invention relates to a sheet-shaped product of a thermoplastic elastomer provided with an embossed pattem on the
surface thereof, which shows excellent uniform extensibility and emboss {(embossed-pattern) retention when it is sub-

jected to secondary forming such as vacuum forming, pressure forming, stamping forming and which is advantageously
used for the skin of automobile parts and fumitures.

Background Art

Heretofore, a polyvinyl chioride has been employed as a base material for a sheet for interior automotive trim,
which is used for the skin of an instrument panel and a door trim. However, due to the trend toward light-weight auto-
motive parts and in order to meet the demand, from environmental viewpoints, for automotive parts which can be
reused or thermally disposed without difficulty, it has begun to put a thermoplastic polyolefin elastomer material (here-
inafter may be simply referred to as “TPO") into practical use in recent years.

For example, Japanese Laid-Open Patent Publication No. 1888/1994 discloses a sheet-shaped product based on
TPO comprising an olefin copolymer rubber, an olefin copolymer and a crystalline paraffin.

However, the conventional sheet-shaped products of olefin thermoplastic elastomer have the drawback that they
show poor extensibility when subjected to secondary forming such as vacuum forming, pressure forming or stamping
forming, so that the product with a high draw ratio tends to become torn or become extremely thin.

Further, an embossed pattem is generally provided on the surface of skin materials for interior automotive trim,
used for an instrument panel and a door trim so as 10 impart thereto a leather-like texture. When the conventional
sheets made of TPO which are provided, in advance, with such an embossed pattern are subjected to secondary
forming such as vacuum forming, debossing (flatting out of the embossed pattern) is likely to occur due to heat applied
or deformation caused in the course of the forming process. Thus, there has been a problem in emboss retention. In
order to avoid such debossing, a method in which vacuum forming is conducted by using a female metal mold provided
with an embossed pattern has been adopted. However, there is still such a problem that only an embossed pattern
which is flatter than that of the metal mold is obtained.

EP-A-O 568 815 describes sheets or mouldings of a thermoplastic elastomer which comprises 70 to 30 parts by
weight of a partially crystalline ethylene-propylene-diene terpolymer, 30 to 70 parts by weight of a homo- and/or co-
polymer of ethylene and/or propylene, and at least 5% weight of a partly crystailine and/or amorphous polymeric mod-
ifier, optionally together with stabilisers, fillers, lubricants, pigments, retardants etc.

1t is, therefore, a primary object of the present invention to provide a sheet-shaped product of thermoplastic elas-
tomer which shows excellent uniform extensibility and excellent emboss retention.

SUMMARY OF THE INVENTION

It has now been found that the above object can be attained by a sheet-shaped product of athermoplastic elastomer
provided with an embossed pattern on the surface thereof, comprising as a base material a composition (I1) comprising
a thermoplastic elastomer, said elastomer being obtained by subjecting a composition (I) comprising the following
components (A) and (B) to dynamic heat treatment carried out in the presence of an organic peroxide:

component (A): from 10 to 75% by weight of an olefin resin containing 50 to 100% by weight of a crystalline
propylene polymer resin which has a crystallinity of from 40 to 80%, and

component (B): from 90 to 25% by weight of an olefin copolymer rubber containing 10 to 100% by weight of an
olefin-propylene copolymer rubber whose propylene content is from 65 to 90% by weight.

it is preferred that the composition (1) or the composition (1) further comprise at least one of the following compo-
nents (C) to (E):

component (C): 10-250 parts by weight, based on 100 parts by weight of polymer (A), of a low-molecular weight
olefin polymer having a melt flow rate of 100 g/10 min or more as determined at 230°C under a load of 2.16 kg,
and a melting point of 80°C or higher,

component (D): 10-500 parts by weight, based on 100 parts by weight of polymer (A) of a propylene block copolymer
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consisting of the following blocks (a) and (b):

block (a): a block containing 90 to 100% by weight of propylene, having a melt flow rate of 50 §/10 min or more
as determined at 230°C under a load of 2.16 kg. selected from the following (a1), (a2) and (a3): .

(a1): a propylene homopolymer block,

(a2): a block of a binary random copotymer of propylene with ethylene or with an alpha-olefin having 4 to
12 carbon atoms, and

(a3): a propylene homopolymer block and a block of abinary random copolymer of propylene with ethylene
or with the above alpha-olefin; and ’

block (b): a block containing 20 to 100% by weight of ethylene, selected from the following (b1), (b2) and (b3):

(b1): an ethylene homopolymer block, ) :

(b2): a block of a binary random copolymer of ethylene with an alpha-olefin having 3 to 12 carbon atoms,
and ’

(b3): an ethylene homopolymer block and a block of a binary random copolymer of ethylene with the above
alpha-olefin, having 3 to 12 carbon atoms, and

component (E): 10-200 parts by weight, based on 100 parts by weight of of polymer (B), of a rubber-softening

agent.

Further, it is preferred that the composition (l1) further comprises the following component (F):
component (F): 10-300 parts by weight, based an 100 parts by weight of the sum of component (A) and component,
(B), of an olsfin resin or elastomer. - 3

These sheet-shaped products of thermoplastic elastomers of the present invention show excellent uniform
extensibility and emboss retention when they are subjected to a secondary forming, such as vacuum fomrming or
pressure forming and thus can advantageously be used for interior automotive trim, for example, as skin materials
for an‘instrument panel, a door trim, a console box, a ceiling sheet and a steering wheel pad, leatherike sheets
for car seats and skin materials for furnitures.

DETAILED DESCRIPTION OF THE INVENTION

[1} Components

Component (A): Olefin Resin
Component (Aa). Crystalline Propylene Polymer Resin

The olefin resin used as the component (A) in the present invention is an olefin resin containing 50 to 100% by
weight of a crystalline propylene polymer resin (Aa).

Examples of the crystalline propylene polymer resin (Aa) include propylene homopolymer, a random copolymer
of propylene and 10% by weight or less of another alpha-olefin such as ethylene, butene-1 or hexene-1, and a block
copolymer consisting of a propylene homopolymer block and a propylene-another olefin copolymer block, containing
30% by weight or less of another alpha-olefin. -

The crystalline propylene polymer resin (Aa) is one whose crystallinity determined by X-ray diffractometry is from
40 1o 80%. It is to be noted that all of the crystallinity values shown hereinbelow are those determined by X-ray diffrac-
tometry.

The use of the crystalline propylene polymer resin (Aa) whose crystallinity is less than 35% will provide a sheet-
shaped product having a poor emboss retention. .

It is preferable to use, as the crystalline propylene polymer resin (Aa), a resin whose melt flow rate (MFR) deter-
mined in accordance with ASTM-D1238 at 230°C under a load of 2.16 kg is from 0.01 to 100 g/10 min, particularly
from 0.1 to 80 g/10 min, and more particularly from 0.1 to 20 g/10 min. .

The number-average molecular weight of the crystalline propylene polymer resin (Aa) is generaily from 35,000 to
200,000, preferably from 36,000 to 150,000, more preferably from 50,000 to 150,000. :

Component (Ab). Another Olefin Resin

In the present invention, another olefin resin (Ab) can be incorporated in addition to the above-described crystalline
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propylene polymer resin (Aa), the essential component.
Examples of such an olefin resin (Ab) include a homopolymer of an olefin other than propylene, for example, an
alpha-olefin such as ethylene, butene-1 or hexene-1, or a cyclic olefin represented by the following general formula {1):

___RI
| R (n

wherein R? and R2, which may be the same or different, each represent hydrogen, an alkyl group having 1 to 10 carbon
atoms or a halogen atom;

a copotymer of two or more of the above olefins other than propylene; and

a copolymer of one of the above alpha-olefins and a polymerizable monomer other than the alpha-olefin, such as
vinyl acetate, acrylate, methacrylate, acrylic acid or methacrylic acid. Those copolymers which contain propylene
as a comonomer are also acceptable as long as they are not included in the above-described essential crystalline
propylene polymer resin.

Of these olefin resins (Ab), an ethylene polymer resin, a cyclic olefin polymer resin, and a mixture thereof are
preferred from the viewpoint of uniform extensibility of the final product.

The "ethylene polymer resin” as used herein means high-density polyethylene, low-density polyethylens, a copol-
ymer of ethylene and 20% by weight or less of another alpha-olefin such as propylene, butene-1 or hexene-1, or a
copolymer of ethylene and 26% by weight or less of a polymerizable monomer other than alpha-olefins, such as vinyl
acetate, acrylate, methacrylate, acrylic acid or methacrylic acid, having a melt flow rate (MFR) of preferably 0.01 to
200 g/10 min, particularly 0.1 to 100 ¢/10 min as determined in accordance with ASTM-D1238 at 190°C under a load
of 2.16 kg, a density of preferably 0.89 to 0.97 g/cmd, particularly 0.90 to 0.96 g/cm? and a crystallinity of generally
35% or more, preferably 40 - 80%.

The *cyclic olefin polymer resin® as used herein means a polymer of a cyclic olefin represented by the above
formula (1), a copolymer of the cyclic olefin and an alpha-olefin, ora hydrogenated product of the cyclic olefin polymer,
and can be prepared by a known method (with respect to the addition copolymerization of the cyclic olefin and an
alpha-olefin, see, for example, Japanese Laid-Open Patent Publication No. 168708/1985; with respect to the ring-

. opening polymerization of the cyclic olefin, see, for example, Japanese Laid-Open Patent Publication No. 127728/1983;

and with respect to the hydrogenated product of a ring-opened polymer of the cyclic olefin, see, for example, Japanese
Laid-Open Patent Publication No. 26024/1985). Of these, an addition copolymer of the cyclic olefin and an alpha-olefin,
and a hydrogenated product of the cyclic olefin polymer are preferred from the viewpoints of heat resistance and
mechanical strangth. Specifically, there can be mentioned an addition copolymer of ethylene and 1,4,5,8-dimethano-
1,2,3,4,4a,5,8,8a-octahydronaphthalene, a hydrogenated product of a ring-opened polymer of 1,4,5,8-dimeinhano-
1,2,3,4,4a,5,8 8a-octahydronaphthalene, and a nydrogenated product of a ring-opened polymer of 1,4,5,8-dimethano-
1,2,3,4,4a,5,8,8a-octahydronaphthalene and norbomene.

The glass transition temperature (Tg) of the cyclic olefin polymer resin is preferably from 60 to 160°C, more pref-
erably from 70 to 140°C. The melt flow rate (MFR) of the cyclic olefin polymer resin determined in accordance with
ASTM-D1238 at 260°C under a load of 2.16 kg is preferably from 0.1 to 200 g/10 min, more preferably from 1 to 100
g/10 min.

The essential crystalline propylene polymer resin component (Aa) and the optional olefin resin component (Ab)
are used in such a proportion that the amount of the former component is from 50 to 100% by weight, preferably from
60 to 100% by weight of the total amount of the two components. When the proportion does not fall within this range,
the resulting product shows poor uniform extensibility when it is subjected to forming.

Component (BY. Olefin Copolymer Rubber

The olefin copolymer rubber used as the component (B) in the present invention is an olefin copolymer rubber

containing 10 to 100% by weight of an olefin-propylene copolymer rubber (Ba) whose propylene content is from 65 to
90% by weight.
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Component (Ba): Olefin-Propylene Copolymer Rubber

Since this olefin-propylene copolymer rubber (Ba) has high propylene content, it is highly compatible with the
crystalline propylene polymer resin contained in the above-described component (A). For this reason, it can improve
the uniform extensibility and emboss retention of the product, which are required when the product is subjected to
forming.

Specific examples of the olefin-propylene copolymer rubber (Ba) include a copolymer rubber of propylene, a main .
component, and another alpha-clefin other than propylene, such as ethylene, butene-1 or hexene-1.

It is noted that the olefin-propylene copolymer rubber (Ba) is a low-crystalline or non-crystalline polymer having a
crystallinity of 30% or less. The Mooney viscosity ML1+4 (100°C) of the olefin-propylene copolymer rubber (Ba), de-

‘termined in accordance with ASTM-D1646 is preferably from 10 to 200, more preferably from 20 to 150.

Of these, an ethylene-propylene copolymer rubber is preferred. The propylene content of the ethylene-propylene
copolymer rubber (Ba) is from 65 to 90% by weight, preferably from 66 to 85% by weight. When the propylene content
is less than 65% by weight, the resulting sheet-shaped product will show poor uniform extensibility when it is subjected
to secondary forming. On the other hand, when the propylene content is in excass of 90% by weight, rubbery charac-
teristics are lost. -

Component (Bb): Olefin Copolymer Rubber

in the present invention, another olefin copolymer rubber (Bb) can be used in addition to the above-described
essential rubber component (Ba).

It is noted that the olefin copolymer rubber (Bb) is a low-crystalline or non-crystalline polymer having a crystallinity
of 30% or less.

Examples of this optional rubber component (Bb) include copolymer rubbers such as ethylene-propylene copoly-
mer rubber, ethylene-butene-1 copolymer rubber, propylene-butene-1 copolymer rubber, ethylene-propylene-butene-
1 copolymer rubber, ethylene-propylene-unconjugated diene terpolymer or multicomponent polymer rubber, and eth-
ylene-butene-1-unconjugated diene terpolymer or multicomponent polymer rubber.

Of these, ethylene-propylene copolymer rubber and ethylene-propylene-unconjugated diene terpolymer rubber
are preferably used. in particular, ethylene-propylene-unconjugated diene terpolymer rubber in which interaction be-
tween rubber domains to be crosslinked by dynamic heat treatment can be expected under a fluid state is most pret-
erable from the view points of emboss retention and uniform extensibility which are required when the product is sub-
jected to forming.

The "unconjugated diene® as used herein means 1,4-hexadiene, dicyclopentadiene, 5-ethylidene-2-norbormene,
1,7-octadiene, 1,9-decadiene and 7-methyl-1,6-octadiene. Of these, dicyclopentadiene and 5-ethylidene-2-nor-
bornene are preferred. : .

The Mooney viscosity ML1+4 (100°C) of the optional olefin copolymer rubber (Bb), determined in accordance with

- ASTM-D1646 is preferably from 10 to 500, more preferably from 20 to 400.

In the case where the olefin copolymer rubber (Bb) is ethylene-propylene copolymer rubber or ethylene-propylene-
unconjugated diene terpolymer rubber, the propylene content of the rubber is preferably from 15 to 60% by weight,
more preferably from 20 to 55% by weight of the total amount of ethylene and propylene.

The degree of unsaturation of the olefin copolymer rubber (Bb) is preferably 20 or less, more preferably 18 or less
when expressed in iodine value.

The essential rubber component (Ba) and the optional rubber component (Bb) are used in such a proportion that
the amount of the former component is from 10 to 100% by weight, preterably from 17 to 80% by weight, more preferably
from 20 to 60% by weight of the total amount of these two components. When the proportion does not fall within this
range, the resulting product shows poor uniform extensibility when it is subjected to forming. When the proportion is
within this rangse, not only the uniform extensibility but also the emboss retention which are required when the product
is subjected to forming are improved.

Those copolymer rubbers which are pre-blended with a rubber-softening agent, component (E), which will be
described later, can also be used.

In the present invention, in addition to the above components (A) and (B), the following components (C), (D) and
{€) can optionally be used. Each of these components can be added to the components (A) and (B) in the preparation
of the thermoplastic elastomer by dynamic heat treatment (incorporation in the composition (1)), or can be post-added
to the thermoplastic elastormner (incorporation in the composition (Ii}).

Component (C): Specific Low-Molecular Weight Olefin Polymer

The following component (C) is preferable because it can improve the emboss retention of the product.
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The component (C) is a low-molecular weight olefin polymer having a melt flow rate (MFR) of 100 g/10 min or
more, as determined in accordance with ASTM-D1238 at 230°C under a load of 2.16 kg, a melting point of 80°C or
higher and a crystallinity of generally 35% or more, preferably 40 - 80% (hereinafter referred to as a *specific low-
molecular weight olefin polymer”).

Examples of the specific low-molecular weight olefin polymer, the component (C), include ethylene homopolymer,
a random copolymer of ethylene and an alpha-olefin having 4 ormore carbon atoms, propylene homopolymer, a random
copolymer of propylene and 10% by weight or less of another alpha-olefin having 2 or more carbon atoms, and a
product which is obtained by decomposing one of these polymers and copolymers by heat or by an organic peroxide.
Of these, preferable ones are propylene homopolymer, a random copolymer of propylene and 10% by weight or less
of at least one alpha-olefin selected from ethylene, butene-1 and hexene-1, and a product which is obtained by the
decomposition of such a polymer or copolymer by heat or by an organic peroxide.

The number-average molecular weight of the specific low-molecular weight olefin polymer is generally from 2,000
10 50,000. A number-average molecular weight of 3,000 to 40,000 is preferable from the viewpoints of emboss retention
and matte effect. Further, the melt flow rate (MFR) of the specific low-molecular weight olefin polymer, determined in
accordance with ASTM-D1238 at 230°C under a load of 2.16 kg is 100 g/10 min or more, preferably from 150 to 20,000
g/10 min. When the MFR of the polymer is lower than 100 ©/10 min, the intended effect of improved emboss retension
cannot be sufficiently obtained.

The melting point of the specific jow-molecuiar weight olefin polymer is 80°C or higher, preferably from 100 to
170°C, more preferably from 120 to 170°C when determined by a melting peak temperature as measured with DSC

(differential scanning calorimetry). When the melting point of the polymer is lower than 80°C, the effects of the present
cannot be sufficiently obtained.

Component (D): Specific Propylene Block Copolymer

The following component (D) is preferable because it enhances the emboss retention of the product but also
improves the matte effect.

The component (D) is a propylene block copolymer consisting of the following block (a) and (b) and having a
crystallinity of generally 35% or more, preferably 40 - 80% (hereinafter referred to as a *specific propylene block co-
polymer*®).

block (a): a block containing 90 to 100% by weight of propylene, having a meit flow rate of 50 g/10 min or more
as determined at 230°C under a load of 2.16 kg, selected from the following (a1), (a2) and (a3):

(a1): a propylene homopolymer block,
(a2): a block of a binary random copolymer of propyiene with ethylene or with an alpha-olefin having 4 to 12
carbon atoms, and

(a3): a propylene homopolymer block and a block of a binary random copolymer of propylene with ethylene
or with the above alpha-olefin; and

block (b): a block containing 20 to 100% by weight of ethylene, selected from the following (b1), (b2) and (b3):

(b1): an ethylene homopolymer block,
(b2): a block of a binary random copolymer of ethylene with an alpha-olefin having 3 to 12 carbon atoms, and

(b3): an ethylene homopolymer block and a block of a binary random copolymer of ethylene with the above
alpha-otefin.

The specific propylene block copolymer, the component (D), can be prepared by any of the production methods
described in, for instance, Japanese Laid-Open Patent Publications Nos. 61278/1974, 53990/1974, 1 33393/1976 and
145113/1982.

The melt flow rate (MFR) of the specific propylene block copolymer itself consisting of the above-described block
(a) and (b), determined in accordance with ASTM-D1238 at 230°C under a load of 2.16 kg is preferably more than 20
g/10 min, particularly from 25 to 500 g/10 min.

Further, the melt flow rate (MFR) of the block (a) in the specific propylene block copolymer, determined in accord-
ance with ASTM-D1238 at 230°C under a load of 2.16 kg is 50 g/10 min or more, preferably from 60 to 20000 g/10
min. When either the MFR of the specific propylene block copolymer itselt or that of the block (a) in the copolymer is
too low, the effect of improving emboss retention cannot be sufficiently attained.

in particular, a product which is in a favorable matte state can be obtained when the specific propylene block
copolymer is one whose alpha-olefin (other than propylene) content is 30% by weight or less of the entire copolymer



10

15

20

25

30

35

40

50

55

EP 0 682 074 Bt

and in which the proportion of the block (a) 1o the entire copolymer {the total weight of the block (a) and (b)) is 70 to
95% by weight.

The above-described specific low-molecular weight olefin compound, the component (C), and specific propylene
block copolymer, the component (D), can be used either singly or in combination.

Component (E). Rubber-Softening Agent

The rubber-softening agent, the component (E), plays an important role in improving the processability and en-
hancing the flexibility of the thermoplastic elastomer. The rubber-softening agent is preferably a high-boiling petroleumn
fraction which is, in general, a mixture of three components of aromatic ring, naphthene ring and paraffin chain. A
softening agent in which the number of paraffin-chain carbon atoms is 50% or more of the total number of carbon
atoms is called "paratfin type®, a softening agent in which the number of naphthene-ring carbon atoms is from 30 to

~40% of the total number of carbon atoms is called *naphthene type", and a softening agent in which the number of

aromatic-ring carbon atoms is 30% or more of the total number of carbon atoms is called "aromatic type®. Of these, a
softening agent of paraffin type is preferred. The number-average molecular weight of the softening agent is preferably
from 20 to 2,000, more preferably from 300 to 1,600.

When the component (E) is used, it is preferably used as a component of the composition (1), i.e., as a component
to be subjected to dynamic heat treatment to produce the thermoplastic elastomer.

Component (F): Olefin Resin or Elastomer

In the present invention, an olefin resin or elastomner, component (F), which has not been subjected to crosslinking
treatment can be additionally incorporated as a diluent into a thermoplastic elastomer which is obtained by subjecting
the above essential components (A) and (B) and the optional components (C) to (E) to dynamic heat treatment carried
out in the presence of an organic peroxide. :

The olefin resin or eltastomer component which has not been subjected to crosslinking treatment, used as a diluting
component may be properly selected from those olefin resins and olefin copolymer rubbers which have already been
described in the above items of the components (A) and (B), that is, ethylene, propylene, butene and cyclic olefin
polymers.

Those components which are described as preferable in the above items of the components (A) and (B) can be
mentioned as preferable components also in the case of this olefin resin or elastomer component as a diluent.

Further, a thermoplastic elastomer which is obtained by subjecting a mixture of an olefin copolymer rubber (one
which does not contain the previously-described olefin-propylene copolymer rubber (Ba) component whose propylene
content is from 65 to 90% by weight) and a crystalline olefin resin to crosslinking treatment can also be used as this
elastomer component tor dilution.

" Other Optional Components

in the present invention, a variety of resins and elastomers other than the above-described essential or optional
components may be incorporated, when necessary. Further, fillers such as glass fiber, talc, calcium carbonate, dia-
tomaceous earth and silica, various additives such as a weathering stabilizer, an antioxidant, an antistatic agent, a
flame-retardant, a dispersant and a slip agent, and pigments such as carbon black may also be incorporated, if nec-
essary.

Organic Peroxide

Either an aromatic peroxide or an aliphatic peroxide can be used as the organic peroxide which is used when the
thermoplastic elastomer of the present invention is prepared. A mixture of two or more organic peroxides can also be
used. Specific examples of the organic peroxide include 2,5-dimethyl-2,5-di(tert-butylperoxy)-hexane, 2,5-dimethyl-
2,5-di(tert-butylperoxy)hexyne-3, tert-butylperoxybenzoate, dicumyl peroxide, 2,5-dimethyl-2,5-di(benzoylperoxy)hex-
ane, tert-butylcumyl peroxide, diisopropyl benzohydroperoxide, benzoyl peroxide and di-tert-butyl peroxide.

[tl] Blend Ratio

The blend ratio of the components (A) and (B) in the present invention is as follows: the component (A) is from 10
to 75% by weight and the component (B) is from 80 to 25% by weight of the total of the components (A) and (B);
preferably, the component (A) is from 15 to 50% by weight and the component (B) is from 85 to 50% by weight; and
more preferably, the component (A) is from 15 to 45% by weight and the component (b) is from 85 to 56% by weight.
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When the amount of the component (A) is in excess of 75% by weight, the hardness of the resulting product becomes
too high, so that the flexible texture of the product is impaired. On the other hand, when the amount of the component
(A) is less than 10% by weight, the resulting product is poor in formability and mechanical strength.

The amount of the specific low-molecular weight olefin compound, the optional compenent (C), is preferably from
10 to 250 parts by weight, more preferably from 15 to 200 parts by weight fof 100 parts by weight of the component
(A). When the amount of the component (C) is in excess of 250 parts by weight, the resulting product shows poor
uniform extensibility when it is subjected to forming. On the other hand, when the amount of the component (C)is less
than 10 parts by weight, the product shows poor emboss retention when it is subjected to forming.

The amount of the specific propylene block copolymer, the optional component (D}, is preferably from 10 to 500
parts by weight, more preferably from 15 to 400 parts by weight for 100 parts by weight of the component (A). When
the amount of the component (D) is in excess of 500 parts by weight, the resulting product shows poor uniform exten-
sibility when subjected to forming. On the other hand, when the amount of the component (D) is less than 10 parts by
weight, the emboss retention of the product is poor.

When the components (C) and (D) are used in combination, the total amount of these two components is preferably
from 10 to 500 parts by weight, more preferably from 15 to 400 parts by weight for 100 parts by weight of the component
(A) in the light of uniform extensibility and emboss retention of the resulting product.

In the above case, the ratio of the component (C) to the component (D) is preferably from 10:80 to 50:50 trom the
viewpoint of the improvement in matte state.

The amount of the rubber-softening agent, the optional component (E), is preferably from 10 to 200 parts by weight,
more preferably from 15 to 100 parts by weight for 100 parts by weight of the component (B). When the component
(E) is used in a larger amount than 200 parts by weight, it tends to readily bleed out from the thermoplastic elastomer
obtained. On the other hand, when the amount of the component (E) is less than 10 parts by weight, there may be a
case where the processability and flexibility of the resulting product are impaired.

The amount of the olefin resin or elastomer as a diluent, the optional component (F), is from 10 to 300 parts by
weight, preferably from 10 to 200 parts by weight, more preferably from 10 to 150 parts by weight for 100 parts by
weight of the total of the components (A) and (B). When the amount of the component (F) is in excess of 300 parts by
weight, it is difficult to obtain the desired emboss retention of the resulting product.

The amount of the organic peroxide is generally from 0.01 to 10 parts by weight, preferably from 0.1 to 5 parts by
weight for 100 parts by weight of the total of the components (A) and (B) and the optional components (C) to (E). ltis
practically determined in consideration of the degree of crosslinking.

(1] Dynamic Heat Treatment - Preparation of Thermoplastic Elastomer

The thermoplastic elastomer of the present invention can be prepared by subjecting the above-described compo-
nents (A) and (B), and, if necessary, the optional components (C), (D) and (E) to dynamic heat treatment which is
carried out in the presence of the organic peroxide.

The “dynamic heat treatment® as used herein means that the components which are in a molten state are kneaded
by means of a Banbury mixer, an extruder, a kneader or a mixing roll. In general, the components are kneaded at a
temparature of 150 to 350°C, preterably 160 to 300°C for 1 to 30 minutes, preferably 1 to 20 minutes.

The degree of crosslinking (wt.%) of the component (B) crosslinked by this dynamic heat treatment can be deter-
mined in the following manner: 1 g of the resulting thermoplastic elastomer is placed in a 80-mesh wire net bag, and
extracted with boiling xylene for 10 hours by using a Soxhlet extractor. The solid matter remaining in the wire net bag
is weighed. The degree of crosslinking is determined by first obtaining a value by dividing the weight of the solid matter
by the amount of the component (B) contained in 1 g of the sample, and multiplying the thus-obtained value by 100.
According to the present invention, the degree of crosslinking of the component (B) is preferably from 10 to 99% by
weight, more preferably from 15 to 95% by weight, most preferably from 20 to 90% by weight. When the degree of
crosslinking is too low, some problems are caused: for example, the resulting elastomer has lowered mechanical
strength and heat resistance, and a sheet obtained from this elastomer by molding has excessively high gloss.

in the preparation of the thermoplastic elastomer of the present invention, a crosslinking auxiliary agent can be
used together with the organic peroxide, if necessary. Examples of the crosslinking auxiliary agent include (meth)acrylic
acid polyfunctional monomers such as ethylene glycol dimethacrylate, polyethylene glycol dimethacrylate, trimethylo!
propane triacrylate and trimethylol propane trimethacrylate, divinylbenzene and liquid polybutadiene. The amount of
the crosslinking auxiliary agent is generally from 0 to 10 parts by weight, usually from 0.1 to 5 parts by weight for 100
parts by weight of the total of the components (A) and (B) and the optional components (C) to (E). The amount of the
crossiinking auxiliary agent is practicaily determined in consideration of the degree of crosslinking.
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[1V] Addition of Optional Components to the Elastomer

When the above optional components (C) to (F) are post-added to the above thermoplastic elastomer abtained
by the dynamic heat treatment, the thermoplastic elastomer and the optional component(s) may either be dry-blended
in the form of pellets or powder or kneaded by the use of a Banbury mixer, an extruder, a kneader or a mixing roll.

The kneading is conducted at a temperature of generally from 150 to 350°C, preferably from 160 to 300°C for 1
to 30 minutes, preferably for 1 to 20 minutes.

[V] Production of Sheet-Shaped Product

‘(1) Molding

The above described thermoplastic elastomer, which may be blended with the optional components, is molded
into a sheet.

In general, the thermoplastic elastomer is molded into a sheet by a conventional method, using a calender roll, an
extruder fitted with a T die or a ring die, or a press molding machine.

In order to provide an embossed patiern, one of the following methods can be employed: a method in which a
molded sheet in & molten or half-molten state, extruded from a calender roll or an extruder fitted with a T die is allowed
to pass between an embossing roll and a pressure roll such as a rubber roll; a method in which a molded sheet once
taken off is heated again by means of a heating drum or an infrared heater, and then allowed to pass between an
embossing roll and a pressure roll such as a rubber rolf; and a method in which a molded sheet is intermittently pressed
by using a meta! mold which is provided with an embossed pattem. Further, a method can also be employed in which
embossing is conducted simultaneously with secondary forming by means of vacuum forming, using a female metal
mold provided with an embossed pattem. Furthermore, such a shaped sheet that is obtained by laminating a foamed
material onto the above-obtained embossed sheet, and subjecting the laminate to female draw forming is also included
in the sheet-shaped product of the present invention.

It is noted that the "embossed pattern” as used herein means a leather-like or geometrical pattem provided on the
surface of a sheet by means of embossing.

(2) Sheet-Shaped Product

The sheet herein is one having a thickness of approximately 0.05 to 10 mm.

The sheet may be laminated with a foamed material, woven fabric, nonwoven fabric, cotton cloth or paper. Further,
it is also possible to provide a coat layer on at least one surface of the sheet.

Furthermore, such a product that is obtained by subjecting the above sheet or laminate to forming by means of

vacuum forming or pressure forming is also included in the sheet-shaped product of the present invention.

(3) Intended Use

The sheet-shaped product of the present invention, which is provided on the surface with a leatherike or geo-
metrical embossed pattem, can be advantageously used as a skin material for interior finish, in particular, as a sheet-
shaped skin material for interior automotive trim. Specifically, it can be used as a skin material for an instrument panel,
a door trim, a console box, a ceiling sheet, a steering wheel pad, and a seat.

The present invention will now be explained more specifically by referring to the following Examples. The starting
materials used and the evaluation methods adopted in the following examples are as follows:

[1] Starting Materials
Component (A)
Component (Aa)

PP (1): Polypropylene (crystallinity = 80%) having an MFR (determined at 230°C under a load of 2.16 kg) o1 0.7
©/10 min, and a number-average molecular weight of 120,000.

PP (2): Propylene-ethylene block copolymer {crystallinity = 51%) containing 30% by weight ot ethylene and 15%
by weight of a fraction solubie in xylene at normal temperature, having an MFR (determined at 230°C under a load of
2.16 kg) of 20 g/10 min, and a number-average molecular weight of 48,000.

PP (3): Propylene-ethylene random copolymer (crystallinity = 57%) containing 4% by weight of ethylene, having
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an MFR (determined at 230°C under a load of 2.16 kg) of 10 g/10 min, and a number-average molecular weight of
60,000.

Component (Ab)

PE (1): Ethylene-butene copolymer containing 8.3% by weight of butene, having a density of 0.92 g/cm3, an MFR
(determined at 230°C under a toad of 2.16 kg) of 16 g/10 min and a crystailinity of 48%.

Cyclic olefin polymer resin: "Apel 6509" manufactured by Mitsui Petrochemical Industries, Ltd., a copolymer resin
of ethylene and a cyclic olefin, having a glass transition temperature of 80°C, an MFR (determined in accordance with
ASTM-D1238 at 260°C under a load of 2.16 kg) of 40 ¢/10 min and a density of 1.02 g/em?.

Component (B)
Component (Ba)

EPM (1): Ethylene-propylene copolymer rubber (crystallinity = 5% or lower) having a Mooney viscosity ML1+4
(100°C) of 70, containing 70% by weight of propylene.

EPM (2): Ethylene-propylene copolymer rubber (crystallinity = 5% or lower) having a Mooney viscosity ML1+4
(100°C) of 70, containing 27% by weight of propylene.

EPM (3): Ethylene-propylene copolymer rubber (crystallinity = 5% or lower) having a Mooney viscosity ML1+4
(100°C) of 40, containing 49% by weight of propylene.

Component (Bb)

EPDM (1). Ethylene/propylenels—ethy|idene-2—norbomene terpolymer rubber (crystallinity = 5% or lower) contain-
ing 43% of the below-described paraffin oil (component (E)), having a Mooney viscosity ML1+8 (120°C) of 62 (equiv-
alent to 86 when converted to ML1+4 (100°C)), a propylene content of 28% by weight of the total of ethylene and
propylene, and an iodine value of 15.

EPDM (2): Ethylene/propylenels-ethylidene-z-norbornene terpolymer rubber (crystallinity = 5% or lower) having

a Mooney viscosity ML1+4 (100°C) of 88, a propylene content of 28% by weight of the total of ethylene and propylene,
and an iodine value of 15.

<Component (C)>

C (1): Low-molecular weight propylene homopolymer having an MFR (determined at 230°C under a load of 2.16
kg) of 700 g/10 min (number-average molecular weight = 15,000), a melting peak temperature {melting point) of 160°C
as determined by DSC, and a crystallinity of 69%.

C (2): Low-molecular weight propylene polymer having a crystallinity of 63% and a melting peak temperature
(meiting point) of 146°C as dotermined by DSC, whose MFR is adjusted to 4700 g/10 min (number-average molecular
weight = 7500), obtained by extruding, in the presence of an organic peroxide, an ethylene-propylene random copol-
ymer having an MFR (determined at 230°C under a load of 2.16 kg) of 10 g/10 min, and containing 2.5% by weight of
ethylene.

Paraffin wax: "Highmic 2095" manufactured by Nippon Seiro Co., Ltd., having a melting peak temperature (melting
point) of B0°C as determined by DSC, a number-average molecular weight of 700, and a density of 0.935 g/cm3.

Component (D)

D (1): Propylene block copolymer consisting of a propylene homopolymer block (a) and an ethylene-propylene
random copolymer block (b), having the following characteristics:

the crystallinity of the propylene block copolymer itself is 56%;

the MFR (determined at 230°C under a load of 2.16 kg) of the propylene block copolymer itself is 60 g/10 min;
the ethylene content of the propylene block copolymer is 6% by weight of the entire copolymer;

the MFR (determined at 230°C under a load of 2.16 kg) of the block (a) is 150 /10 min;

the block (a) constitutes 80% by weight of the propylene block copolymer, and

the ethylene content of the block (b) is 40% by weight.

D (2): Propylene block copolymer consistingof a propylene-ethylene random copolymer block (a) and an ethylene-

10
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propylene random copolymer block (b), having the following characteristics:

the crystallinity of the propylene block copolymer itself is 50% ;

the MFR (determined at 230°C under a load of 2.16 kg) of the propylene block copolymer itself is 33 g/10 min;
the ethylene content of the propylene block copolymer is 5.8% by weight of the entire copolymer;

the MFR (determined at 230°C under a load of 2.16 kg) of the block (a) is 80 g/10 min; :

the propylene content of the block (a) is 98.5% by weight (ethylene content = 1.5% by weight);

the block (a) constitutes 89% by weight of the propylene block copolymer; and

the ethylene content of the block (b) is 60% by weight.

‘Component (E):

Paraffin oil having an number-average molecular weight of 746, contalmng no cyclic component ("DIANA PROC-
ESS OIL PW-380" manutactured by Idemitsu Kosan, Co.)

Component (F)

PP (4): Polypropylene (crystallinity = 62%) having an MFR (determined at 230°C under a load of 2.16 kg)of 17 ¢/
10 min and a number-average molecular weight of 53,000.

PE (2): Ethylene-butene copolymer (crystallinity = 48%) containing 6.8% by weight of butene, having a density of
0.92 g/cm3 and an MFR (determined at 230°C under a load of 2.16 kg) of 2.9/10 min.

Cyclic olefin polymer resin: *Apel 6013" manufactured by Mitsui Petrochemical Industries, Ltd., a copolymer resin
of ethylene and a cyclic olefin, having a glass transition temperature of 125°C and an MFR (determined in accordance
with ASTM-D1238 at 260°C under a foad of 2.16 kg) of 15 g/10 min.

Thermoplastic elastomer: Elastomer obtained by subjecting polypropylene and ethylene/propylene/5-ethylidene-
2-norbornene terpolymer rubber (propylene content = 28% by weight) to dynamic heat treatment ("Thermolan 3652N"
manufactured by Mitubishi Petrochemical Co., Lid.).

Organic peroxide: “Kayahexa AD" manufactured by Kayaku-Nuri Kabushiki Kaisha (2,5-dimethyl-2,5-di(tert-butylper-
oxy)hexane).
Crosslinking auxiliary agent: Divinylbenzene

[} Evaluation Methods

(1) Hardness: Determined in accordance with JIS K-6301 (Standard A). The pellets obtained in the *Preparation
of Thermoplastic Elastomer® were compression-molded into a thickness of 2 mm, and three pleces of this sheet were
superposed to obtain a test piece.

(2) Emboss retention after vacuum forming Rz retention (%): The depth of the embossed pattern of a sheet on the
side of the below-described quadrangular frustum was measured at ten points before and after the below-described
vacuum forming using a surface-roughness measuring device (*Surfcom 570A") manufactured by Tokyo Seimitsu Co.,
Ltd. The Rz retention (%) was determined as the percentage of the average roughness (depth) after the vacuum forming
to the average roughness before the vacuum forming.

In Tables 1 and 2, (@ denotes the Rz retention of 50% or more; *O" denotes the Rz retention of 40% or more and
less than 50%; "A" denotes the Rz retention of 35% or more and less than 40%; and "X denotes the Rz retention of
fess than 35%. i

(3) Break: "O" denotes that no break was found in a sheel in the course of the below-described vacuum forming;
and "X* denotes that break was found in a sheet in the course of the vacuum forming.

(4) Matte state: The gloss (%) of a sheet was measured in accordance with JIS Z-8741 after the below-described
vacuum forming. The measurement was conducted on the side of the sheet which had been contacted with the below-
described quadrangular frustum. Y& denotes that the gloss is less than 1.7%,; "O" denotes that the gloss is 1.7% or
more and 2.3% or less, and "X" denotes that the gloss is more than 2.3%.

It is noted that the matte state is better when the value is lower.

"



10

15

20

25

30

50

55

EP 0 682 074 B1

[IN] Experimental Examples

Examples 1 to 7 and 12 to 20, and Comparative Examples 1 to 8 (Preparation of Thermoplastic Elastomer)

(1st Step)

All of the components except the organic peroxide and the crosslinking auxiliary agent were placed in a 4 liter
Banbury mixer in the respective amounts shown in Tables 1 and 2, and kneaded at 170°C for 5 minutes. The mixture
was formed into a sheet by means of a roller, which was then cut with a sheet cutter to obtain pellets.

In Examples 1to 7, 12 to 18, and Comparative Examples 110 3 and 6 to 8 shown in Tables 1 and 2, the weight
ratio of the total amount of the component (A) and the optional component (C) and/or component (D) to the total amount
of the component (B) and the optional component (E), that is, the weight ratio of the resin components to the rubber
component with the rubber-softening agent was fixed to 3.7.

(2nd Step)

The pellets obtained in the 1st step were blended with the organic peroxide and the crosslinking auxiliary agent
in the respective amounts shown in Tables 1 and 2 in a Henschel mixer, followed by kneading in a twin-screw extruder
(*PCM 45" manufactured by lkegai Corp., 200°C, 230 rpm) for 40 seconds, thereby to obtain a thermoplastic elastomer.

(Preparation of Sheet)

The above-obtained thermoplastic elastomer was extruded at 220°C through an extruder ("45 mm¢ Small-Size T-
Die Sheet Forming Machine®” manutactured by Musashino Kikai Kabushiki Kaisha) having a diameter of 45 mm and
an L/D flighted screw. The extruded thermoplastic elastomer was allowed to pass between an embossing roll (30°C)
and a rubber pressure roll, and taken off at a speed of 2 m/min. Thus, a sheet having a thickness of 0.6 mm, provided
with an embossed pattermn with an average pattern depth of 100 pm was obtained.

This sheet was further subjected to corona treatment to make the wetting index thereof to 40 dyne/cm. Thereatfter,
an olefin primer (*Highcoap U L-4001" manufactured by Tokushu Shikiryo Coloring Mfg. Co., Ltd.) and a urethane top
coat ("Highcoap U EU-684" manufactured by Tokushu Shikiryo Coloring Mfg. Co., Lid.) were spray-coated onto the
sheet in wet amounts of 40 g/m? and 70 g/m?, respectively.

(Vacuum Forming)

The above-obtained sheet was heated by means of an infrared heater until the surtace temperature thereof reached
160°C, and then subjected to male draw forming, using a male metal die with a quadrangular frustum having a bottom
face area of 130 ¢cm?2, a top face area of 40 cm? and a height of 5.5 cm. *Vacuum Forming Machine FCP-4APA-W-
30-1" manufactured by Kabushiki Kaisha Asano Kenkyujo was .

(Evaluation)

The formed product thus obtained was evaluated in accordance with the above-described evaluation methods.
Examples 8 to 11

The components were blended in the respective amounts shown in Table 1, and a thermoplastic elastomer was
prepared in the same manner as in the above examples. Thereafter, the procedure of the above examples was repeated

except that the thermoplastic elastomer and the olefin resin or elastomer as a diluent, the component (F)., in the amount

shown in Table 1 were blended, and then kneaded in a twin-screw extruder ("PCM45" manufactured by lkegai Corp.,
200°C, 230 rpm).

12
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Claims

1.

A sheet-shaped product of a thermoplastic elastomer provided with an embossed pattern on the surface thereof,
comprising as a base material a composition (I1) comprising a thermoplastic elastomer, said elastomer being ob-
tained by subjecting a composition (1) comprising the following components (A) and (B) to dynamic heat treatment
carried out in the presence of an organic peroxide:

component {A): from 10 to 75% by weight of an olefin resin containing 50 to 100% by weight of a crystaliine
propylene polymer resin which has a crystallinity of from 40 to 80%, and

component (B): from 90 to 25% by weight of an olefin copolymer rubber containing 10 to 100% by weight of
an olefin-propylene copolymer rubber whose propylene content is from 65 to 90% by weight.

The sheet-shaped product according to claim 1, wherein the olefin resin other than the crystalline propylene pol-
ymer resin contained in component (A) is an ethylene polymer resin or a cyclic olefin resin.

The sheet-shaped product according to claim 1 or claim 2 wherein the olefin-propylene copolymer rubber contained
in component (B) is an ethylene-propylene copolymer rubber.

The sheet-shaped product according to any one of claims 1 to 3, wherein the olefin-propylene copolymer rubber
contained in component (B) has a Mooney viscosity ML1+4 (100°C) of 10 to 200.

The sheet-shaped product according to any one of claims 1 to 4, wherein the composition (1) further comprises
the following components (C) in an amount of 10-250 parts by weight for 100 parts by weight of component (A):

component (C): a low-molecular weight olefin polymer having a melt flow rate of 100 g/10 min or more as
determined at 230°C under a load of 2.16 kg, and a melting point of 80°C or higher.

The sheet-shaped product according to any one of claims 1 to 4, wherein the composition (il) further comprises
the following component (C) in an amount of 10-250 parts by weight for 100 parts by weight of component (A):

component (C): a low-molecular weight olefin polymer having a meit flow rate of 100 g/10 min or more as
determined at 230°C under a load of 2.16 kg, and a melting point of 80°C or higher.

The sheet-shaped product according to any one of claims 1 to 6, wherein the composition (1) further comprises
the following component (D) in an amount of 10-500 parts by weight for 100 parts by weight of component (A)
component (D): a propylene block copolymer consisting of the following blocks (a) and (b):

block (a): a block containing 90 to 100% by weight of propylene, having a melt flow rate of 50 g/10 min or more
as determined at 230°C under a load of 2.16 kg, selected from the following (a1), (a2) and (a3):

(a1): a propylene homopolymer block,

(a2): a block of a binary random copolymer of propylene with sthylene or with an alpha-olefin having 4 to
12 carbon atoms, and

(a3): a propylene homopolymer block and a block of a binary random copolymer of propylene with ethylene
or with an alpha-olefin having 4 to 12 carbon atoms; and

block (b): a block containing 20 to 100% by weight of ethylene, selected from the following (b1), (b2) and (b3):

(b1): an ethylene homopolymer block,

(b2): a block of a binary random copolymer of ethylene with an alpha-olefin having 3 to 12 carbon atoms,
and

(b3): an ethylene homopolymer block and a block of a binary random copolymer of ethylene with an alpha-
olefin having 3 to 12 carbon atoms.

8. The sheet-shaped product according to any one of claims 1 to 6, wherein the composition (ll) turther comprises

the following component (D) in an amount of 10-500 parts by weight for 100 parts by weight of component (A):
component (D): a propylene block copolymer consisting of the following blocks (a) and (b):
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block (a): a block containing 90 to 100% by weight of propylene, having a melt flow rate of 50 g/10 min or more
as determined at 230°C under a load of 2.16 kg, selected from the following (a1), (a2) and (a3):

(a1): a propylene homopolymer block,

(a2): a block of a binary random copolymer of propyiene with ethylene or with an alpha-olefin having 4 to
12 carbon atoms, and

(a3): a propyiene homopolymer block and a block of a binary random copolymer of propylene with ethylene
or with an alpha-olefin having 4 to 12 carbon atoms; and

block (b): a block containing 20 to 100% by weight of ethylens, selected from the following (b1), (b2) and (b3):

(b1): an ethylene homopolymer block,

(b2): a block of a binary random copalymer of ethylene with an alpha-olefin having 3 to 12 carbon atoms,
and

(b3): an ethylene homopolymer block and a block of a binary random copolymer of ethylene with an alpha-
olefin having 3 to 12 carbon atoms.

The sheet-shaped product according to any one of claims 1 to 8, wherein the composition (I) further comprises
the following component (E) in an amount of 10-200 parts by weight for 100 parts by weight of component (B):

componem' (E): a rubber-softening agent.

The shest-shaped product according to any one of claims 1 to 8, wherein the composition () further comprises
the following component (E) in an amount of 10-200 parts by weight for 100 parts by weight of component (B):

component (E): a rubber-softening agent.

The sheet-shaped product according to any one of claims 1 to 10, wherein the composition (11} further comprises
the following component (F) in an amount of 10-300 parts by weight for 100 parts by weight of the sum of component
(A) and component (B): component (F) : an olefin resin or elastomer.

The sheet-shaped product according to any one of claims 1 to 11, wherein the composition (1) further comprises
at least one of the following components (C), (D) and (E) and the composition (1) further comprises the following
component (F):

component (C); 10-250 parts by weight, based on 100 parts by weight of polymer (A), of a low-molecular weight
olefin polymer having a melt flow rate of 100 g/10 min or more as determined at 230°C under a load of 2.16 kg,
and a melting point of 80°C or higher,

component (D): 10-500 parts by weight, based on 100 parts by weight of polymer (A), of a propyiene block copol-
ymer consisting of the following blocks (a) and (b): ’

block (a): a block containing 90 to 100% by weight of propylene, having a melt flow rate of 50 g/10 min or more
as determined at 230°C under a load of 2.16 kg, selected from the following (a1), (a2) and (a3):

(a1): a propylene homopolymer block,

(a2): a block of a binary random copolymer of propylene with ehtylene or with an alpha-olefin having 4 to
12 carbon atoms, and

(a3): a propylene homopolymer block and a block of a binary random copolymer of propylene with ethylene
or with an alpha-olefin having 4 to 12 carbon atoms, and

block (b): a block containing 20 to 100% by weight of ethylene, selected from the following (b1), (b2) and (b3):
(b1): an ethylene homopolymer block,
(b2): a block of a binary random copolymer of ethylene with an alpha-olefin having 3 to 12 carbon atoms,
and
(b3): an ethylene homopolymer block and a block of a binary random copolymer of ethylene with an alpha-
olefin having 3 to 12 carbon atoms,

component (E): 10-200 parts by weight, based on 100 parts by weight of polyemr (B), of a rubber-softening
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agent, and

comnponent (F): 10-300 parts by weight, based on 100 parts by weight of the sum of component (A) and com-
ponent (B), of an olefin resin or elastomer.

13. The sheet-shaped product according to any one of the preceding claims which has an emboss retention after

vacuum forming (Rz retention) of at least 40%.

Patentanspriiche

1.

Blattiérmiger Gegenstand aus thermoplastischem Elastomer mit einem gepragten Muster auf dessen Oberflache,
umfassend als Basismaterial eine Zusammensetzung (1), die ein thermoplastisches Elastomer umfaft, wobei das
Elastomer erhalten wird durch in Gegenwart eines organischen Peroxids durchgefihrte dynamische Warmebe-
handiung einer Zusammensetzung (1), umifassend die folgenden Komponenten (A) und (B):

Komponente (A) : von 10 bis 75 Gew.-% eines Olefinharzes, enthaltend 50 bis 100 Gew.-% eines kristallinen
Propylenpolymerharzes, das eine Kristallinitat von 40 bis 80 % hat, und

Komponente (B) : von 90 bis 52 Gew.-% eines Olefincopolymergummis, enthaltend 10 bis 100 Gew.-% eines
Olefin-Propylen-Copolymergummis, dessen Propylengehalt von 65 bis 90 Gew.-% isl.

Blattférmiger Gegenstand nach Anspruch 1, worin das in der Komponente (A) enthaltene Olefinharz, das kein
kristallines Propylenpolymerharz ist, ein Ethylenpolymerharz oder ein zyklisches Olefinharz ist.

Blattf{érmiger Gegenstand nach Anspruch 1 oder 2, worin das in der Komponente (B) enthaltene Olefin-Propylen-
Copolymergummi ein Ethylen-Propylen-Copolymergummi ist.

Blattidrmiger Gegenstand nach einem der Anspriiche 1 bis 3, worin das in der Komponente (B) enthaltene Olefin-
Propylen-Copolymergummi, eine Mooney-Viskositat ML144 (100°C) von 10 bis 200 hat.

Blattiormiger Gegenstand nach einem der Anspriche 1 bis 4, worin die Zusammensetzung (1) auBerdem die fol-
gende Komponente (C) in einer Menge von 10 bis 250 Gewichtsteilen fir 100 Gewichtsteile der Komponente (A)
umtast; Komponente (C) : Ein Olefinpolymer von geringer Molekiiimasse mit einer SchmelzfluBrate von 100 g/10

Minuten oder mehr, bestimmt bei 230°C unter einer Beladung von 2,16 kg, und einem Schmelzpunkt von 80°C
oder héher.

Blattidrmiger Gegenstand nach einem der Anspriiche 1 bis 4, worin die Zusammensetzung (il) auBerdem die
folgenden Komponenten (C) in einer Menge von 10 bis 250 Gewichtsteilen fiir 100 Gewichtsteile der Komponente
(A) umfaft: Komponente (C) : Ein Olefinpolymer von geringer Molekiimasse mit einer SchmelzfluBrate von 100

¢/10 Minuten oder mehr, bestimmt bei 230°C unter einer Beladung von 2,16 kg, und einem Schmelzpunkt von
80°C oder héher.

Blattférmiger Gegenstand nach einem der Anspriiche 1 bis 6, worin die Zusammensetzung (1) auBerdem die fol-

gende Komponente (D) in einer Menge von 10 bis 500 Gewichtsteilen fiir 100 Gewichtsteile der Komponente (A)
umfaft:

Komponente (D): ein Propylenblockcopolymer, bestehend aus den folgenden Bldcken (a) und (b):

Block (a) : Ein Block, enthaltend 90 bis 100 Gew.-% Propylen mit einer SchmelzfluBrate von 50 g/10
Minuten oder mehr, bestimmt bei 230°C unter einer Beladung von 2,16 kg, ausgewahlt aus den folgenden
(a1), (@2) und (a3) :

(a1): einem Propylen-Homopolymerblock,

(a2) : einem Block aus einem binaren statistischen Copolymer aus Propylen mit Ethylen oder mit a-
Olefin mit 4 bis 12 Kohlenstoffatomen, und

(a%) : einem Propylen-Homopolymerbiock und ein Block aus einem binaren statistischen Copolymer
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aus Propylen mit Ethylen oder mit einem o-Olefin mit 4 bis 12 Kohlenstoffatomen; und

Block (b) : einem Block, enthaltend 20 bis 100 Gew.-% Ethylen, ausgewéahlt aus den folgenden (b1), (b2)
und (b3) :

(b1): einem Ethylenhomopolymerblock,

(b2) : einemn Block aus einem binaren statistischen Copolymer aus Ethylen mit einem a-Olefin mit 3
bis 12 Kohlenstoffatomen, und

(b3) : einem Ethylenhomopolymerblock und ein Block aus einem bindren statistischen Copolymer
aus Ethylen mit einm a-Olefin mit 3 bis 12 Kohlenstoffatomen.

Blattiérmiger Gegenstand nach einem der Anspriiche 1 bis 6, worin die Zusammensetzung (Il) auBerdem die
folgende Komponente (D) in einer Menge von 10 bis 500 Gewichtsteilen fiir 100 Gewichtsteile der Komponente
(A) umfant:

Komponente (D): ein Propylenblockcopolymer, bestehend aus den folgenden Bldcken (a) und (b):

Block (a) : Ein Block, enthaltend 90 bis 100 Gew.-% Propylen mit einer SchmelzfluBrate von 50 g/10
Minuten oder mehr, bestimmt bei 230°C unter einer Beladung von 2,16 kg, ausgewéhh aus den folgenden
(a1), (@2) und (@3) :

(a1): einem Propylen-Homopolymerblock,

(a2) : einem Block aus einem bindren statistischen Copolymer aus Propylen mit Ethylen oder mit
einem a-Olefin mit 4 bis 12 Kohlenstoffatomen, und

(a%) : einem Propylen-Homopolymerblock und einem Block aus einem binaren statistischen Copoly-
mer aus Propylen mit Ethylen oder mit einem a-Olefin mit 4 bis 12 Kohlenstoffatomen; und

Block (b) : einem Block, enthaltend 20 bis 100 Gew.-% Ethylen, ausgewahit aus den folgenden (b1), (b2)
und (b3) :

(b1): einem Ethylenhomopolymerblock,

(b2) : einem Block aus einem binaren statistischen Copolymer aus Ethylen mit einem a-Olefin mit 3
bis 12 Kohlenstoffatomen, und '

(b3): einem Ethylenhomopolymerblock und ein Block aus einem binéaren statistischen Copolymer aus
Ethylen mit einm a-Olefin mit 3 bis 12 Kohlenstoffatomen.

Blattidrmiger Gegenstand nach einem der Anspriiche 1 bis 8, waorin die Zusammensetzung () aulierdem die fol-
gende Komponente (E) in einer Menge von 10 bis 200 Gewichtsteiien fiir 100 Gewichtsteile der Kormponente (B)
umfaBt:

Komponente (E): ein Gummiweichmacher.
Blattformiger Gegenstand nach einem der Anspriiche 1 bis 8, worin die Zusammensetzung (1) auBBerdem die
folgende Kompoenente (E) in einer Menge von 10 bis 200 Gewichisteilen fur 100 Gewichtsteile der Komponente
(B) umfaBt:

Komponente (E): ein Gummiweichmacher.
Blattidrmiger Gegenstand nach einem der Anspriiche 1 bis 10, worin die Zusammensetzung (I) auBerdem die
folgende Komponente (F) in einer Menge von 10 bis 300 Gewichisteilen fir 100 Gewichtsteile der Summe der
Komponenten (A) und (B) umfaft:

Komponente (F) : ein Olefinharz oder Elastomer.

Blatttormiger Gegenstand nach einem der Anspriche 1 bis 11, worin die Zusammensetzung (l) auBerdem minde-
stens eine der folgenden Komponenten (C), (D) und (E) und die Zusammensetzung (il) auBBerdem die folgende
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Komponente (F) umfassen:

Komponente (C) : 10 bis 250 Gewichisteile eines Olefinpolymers von geringer Molekiimasse, basierend auf
100 Gewichtsteilen des Polymers (A), mit einer SchmelzfiuBrate von 100 g/10 Minuten oder mehr, bestimmt
bei 230°C unter einer Beladung von 2,16 kg, und einem Schmelzpunkt von 80°C oder hoher,

Komponente (D) : 10 bis 500 Gewichisteile eines Propylenblockcopolymers, basierend auf 100 Gewichtsteilen
des Polymers (A), bestehend aus den folgenden Blocken (a) und (b):

Block (a) : Ein Block, enthaltend 90 bis 100 Gew.-% Propylen mit einer Schmelzflurate von 50 g/10
Minuten oder mehr, bestimmt bei 230°C unter einer Beladung von 2,16 kg, ausgewahit aus den folgenden
(a1), (a2) und (a3): .

(a1): einem Propylen-Homopolymerblock,

(a2) : einem Block aus einem binaren statistischen Copolymer aus Propylen mit Ethylen oder einem
o-Olefin mit 4 bis 12 Kohlenstoffatomen, und

{a3) : einem Propyien-Homopolymerblock und einem Block aus einem bindren statistischen Copoly-
mer aus Propylen mit Ethylen oder mit einem a-Olefin mit 4 bis 12 Kohlenstoffatomen; und

Block (b) : einemn Block, enthaltend 20 bis 100 Gew.-% Ethylen, ausgewahit aus den folgenden (b1), (b2)
und (b3) :

(b1): einem Ethylenhomopolymerblock,

(b2) : einem Block aus einem binaren statistischen Copolymer aus Ethylen mit einem o-Olefin mit 3
bis 12 Kohlenstoffatomen, und

{b3): einem Ethylenhomopolymerblock und einem Block aus einem binaren statistischen Copolymer
aus Ethylen mit einem o-Olefin mit 3 bis 12 Kohlenstoffatomen,

Komponente (E) : 10 bis 200 Gewichtsteile eines Gummiweichmachers, basierend auf 100 Gewichisteilen
des Polymers (B), und

Komponente (F) : 10 bis 300 Gewichtsteile eines Olefinharzes oder Elastomers, basierend auf 100 Gewichts-
teile der Summe der Komponenten (A) und (B).

13, Biattfdrmiger Gegenstand nach einem der vorhergehenden Anspriche, das eine Pragebeibehaltung nach dem

Vakuumformen (Rz-Beibehaltung) von mindestens 40 % hat.

Revendications

1.

Produit en forme de feuilie, en un élastomare thermoplastique, pourvu d'une structure gaufrée sur sa surface,
comprenant en tant que matériau de base une compossition (1) comprenant un élastomére thermoplastique, ledit
élastomeére étant obtenu en soumettant une composition (1) comprenant les composants (A) et (B) ci-aprés a un
traitement thermique dynamique mis en oceuvre en présence d'un peroxyde organique :

composant (A) : de 10 & 75% en poids d'une résine oléfinique contenant de 50 & 100% en poids d'une résine
d'un polymere cristailin du propyléne ayant une cristallinité de 40 a 80%, et

composant (B) : de 90 & 25% en poids d'un caoutchouc d'un copolymére oléfinique contenant de 10 a 100%
en poids d'un caoutchouc d'un copolymére oléfine-propyléne dont la teneur en propyléne est de 65 a 90% en
poids.

Produit en forme de feuille seion la revendication 1, dans lequel la résine oléfinique autre que la résine d'un po-
lymére cristallin du propyléne contenue dans le composant (A) est une résine d'un polymére de I'éthyléne ou une
résine d'une oléfine cyclique.
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Produit en forme de feuilie selon la revendication 1 ou 2, dans lequel le caoutchouc d'un copolymére oléfine-
propyléne, contenu dans le composant (B), est un caoutchouc d'un copolymeére éthyléne-propyiene.

Produit en forme de feuille selon F'une quelconque des revendications 1 & 3, dans lequel le caoutchouc d'un co-
polymere oléfine-propyléne contenu dans le composant (B) a une viscosité Mooney ML1+4 (100°C) de 10 & 200.

Produit en forme de teuille selon 'une quelconque des revendications 1 & 4, dans lequel la composition (I) com-
prend en outre les composants (C) ci-aprés en une quantité de 10 a 250 parties en poids pour 100 parties en
poids d'un composant (A) :

composant (C) : un polymere oléfinique & faible masse moléculaire ayant un indice de fluidité de 100 g/10 min
ou plus, tel que déterminé & 230°C sous une charge de 2,16kg, et un point de fusion de 80°C ou plus.

Produit en forme de feuiile selon 'une quelconque des revendications 1 & 4, dans lequel la composition (ll) com-
prend en outre le composant (C) ci-aprés en une quantité de 10 & 250 parties en poids pour 100 parties en poids
du composant (A) : :

composant (C) : un polymere oléfinique & faible masse moléculaire ayant un indice de fluidité de 100 g/10 min
ou plus, tel que déterminé & 230°C sous une charge de 2,16 kg, et un point de fusion de 80°C ou plus.

Produit en forme de feuille selon Fune quelconque des revendications 1 & 6, dans lequel la composition (I) com-
prend en outre le composant (D) ci-aprés en une quantité de 10 & 500 parties en poids pour 100 parties en poids
du composant (A) :

composant (D) : un copolymére séquencé du propyléne constitué des séquences (a) et (b) ci-aprés :
séquence (a) : une séquence contenant de 90 & 100 % en poids de propyléne, ayant un indice de fluidité de
50 g/10 min ou plus, tel que déterminé & 230°C sous une charge de 2,16 kg, et choisie parmi les séquences
(a1), (a2) et (a3) ci-aprés :

(a1) : une séquence d'un homopolymére du propyléne,

(a2) : une séquence d'un copolymare statistique binaire du propylsne et de I'éthyléne ou d'une aipha-
oléfine ayant de 4 & 12 atomes de carbones, et

(a3) : une séquence d’un homopolymére du propyléne et une séquence d'un copolymere statistique bi-
naire du propylene et de I'éthyléne ou d'une alpha-oléfine ayant de 4 2 12 atomes de carbones, et

séquence (b) : une séquence contenant de 20 a 100% en poids d'éthyléne choisie pami les séquences (b1),
(b2) et (b3) ci-aprés :

(b1) : une séquence d'un homopolymare de I'éthylene,

(b2) : une séquence d'un copolymere statistique binaire de I'éthylene et d'une alpha-oléfine ayant de 3 a
12 atomes de carbones, et

(b3) : une séquence d'un homopolymére d'éthyléne et une séquence d'un copolymere statistique binaire
de I'éthyiéne et d'une alpha-oléfine ayant de 3 4 12 atomes de carbones.

8. Produit en forme de feuille selon 'une quelconque des revendications 1 & 6, dans lequei la composition (i) com-

prend en outre le composant (D) ci-aprés en une quantité de 10 & 500 parties en poids pour 100 parties en poids
du composant (A) :

composant (D) : un copolymére séquencé du propyiéne constitué des séquences (a) et (b) ci-aprés :

séquence (a) : une séquence contenant de 80 & 100 9 en poids de propyléne, ayant un indice de fluidité
de 50 g/10 min ou plus, tel que déterminé & 230°C sous une charge de 2,16 kg, et choisie parmi les
séquences (a1), (a2) et (a3) ci-aprés :

(a1) : une séquence d'un homopolymére du propyléne,

(a2) : une séquence d'un copolymere statistique binaire du propyléne et de I'éthyléne ou d'une alpha-
oléfine ayant de 4 & 12 atomes de carbones, et

(a3) : une séquence d'un homopolymére du propyléne et une séquence d'un copolymére statistique
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binaire du propyléne et de I'éthylene ou d'une alpha-oléfine ayant de 4 & 12 atomes de carbones, et

séquence (b) : une séquence contenant de 20 a 100% en poids de I'éthyléne choisie parmi les séquences
(b1), (b2) et (03) ci-aprés :

(b1) : une ségquence d'un homopolymére d'éthylene,

{b2) : une séquence d'un copolymére statistique binaire de péthylene et d'une alpha-oléfine ayant de
3 3 12 atomes de carbones, et

(b3) : une séquence d'un homopolymere de I'éthylene et une séquence d'un copolymere statistique
binaire de I'éthylene et d'une alpha-oléfine ayant de 3 a 12 atomes de carbones.

Produit en forme de feuille selon 'une quelconque des revendications 1 a 8, dans lequel la composition () com-

prend en outre le composant (E) ci-aprés en une quantité de 10 a 200 parties en poids pour 100 parties en poids
du composant (B) :

composant (E) : un agent de ramollissement du caoutchouc.

Produit en forme de feuille selon I'une quelconque des revendications 1 4 8, dans lequel la composition (il) com-

prend en outre le composant (E) ci-aprés en une quantité de 10 & 200 parties en poids pour 100 parties en poids
du composant (B) :

composant (E) : un agent de ramollissement du caoutchouc.

Produit en forme de feuille selon l'une quelconque des revendications 1 & 10, dans lequel la composition (i)

comprend en outre le composant (F) ci-aprés en une quantité de 10 4 300 parties en poids pour 100 parties en
poids du composant (B) :

composant (F) : une résine oléfinique ou un élastomére.

Produit en forme de feuille selon 'une quelconque des revendications 1 & 11, dans lequel la composition (1) com-

prend en outre au moins I'un des composants (C), (D) et (E) ci-aprés et la composition (11) comprend en outre le
composant (F) ci-aprés :

composant (C) : de 10 & 250 parties en poids, pour 100 parties en poids du polymére (A), d'un polymére
oléfinique a faible masse moléculaire ayant un indice de fluidité de 100 g/10 min ou plus, tel que déterminé a
230°C sous une charge de 2,16 kg, et un point de fusion de 80°C ou plus,

composant (D) : 10 & 500 parties en poids, pour 100 parties en poids du polymére (A), d'un copolymére sé-
quencé du propyléne, constitué des séquences (a) et (b) ci-aprés:

séquence (a) : une séquence contenant de 90 a 100% en poids de propyléne, ayant un indice de fluidité
de 50 g/10 min ou plus, tel que déterminé a 230°C sous une charge de 2,16 kg, et choisie parmi les
séquences (a1), (a2) et (a3) ci-apres :

(a1) : une séquence d'un homopolymére du propylene,

(a2) : une séquence d'un copolymare statistique binaire du propylsne et de I'éthyléne ou d'une alpha-
oléfine ayant de 4 & 12 atomes de carbones, et

(a3) : une séquence d'un homopolymére du propyléne et une séquence d'un copolymere statistique
binaire du propylene et de l'éthyléne ou d'une alpha-oléfine ayant de 4 & 12 atomes de carbones, et

séquence (b) : une séquence contenant de 20 & 100% en poids d'éthyléne choisie parmi les séquences
(b1), (b2) et (b3) ci-aprés :

{(b1) : une séquence d'un homopolymére de I'éthyléne,

(b2) : une séquence d'un copolymare statistique binaire de I'éthyléne et d'une alpha-oléfine ayant de
3 2 12 atomes de carbones, et

(b3) : une séquence d'un homopolymére de I'éthyléne et une séquence d'un copolymere statistique
binaire de I'éthyiéne et d'une alpha-oléfine ayant de 3 4 12 atomes de carbones,
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composant (E) : de 10 & 200 parties en poids, pour 100 parties en poids du polymere (B), d'un agent de
ramollissement du caoutchouc, et

composant (F) : de 10 & 300 parties en poids, pour 100 parties en poids de la somme du composant (A),
et du composant (B) d'une résine oléfinique ou d'un élastomére.

.13. Produit en forme de feuille selon I'une quelconque des revendications précédentes, qui poss&de une rétention du

gaufrage aprés formage sous vide (rétention de Rz) d'au moins 40%.
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